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A suitability assessment instrument for software developers was 
created using a psychometric criteria that identify the impact of 
behavior on the performance of software engineers. The instrument 
uses a questionnaire to help both individuals and IT recruiters to 
identify the psychological factors that affect the working perfor-
mance of software engineers. Our study identifies the relationship 
between the behavioral drivers and the programming abilities of the 
subjects. In order to evaluate the instrument, a total of 100 re-
spondents were compared on the basis of their programming skills 
and nine behavioral drivers. It was concluded that there is a direct 
relationship between certain human qualities, such as “Attention to 
Detail,” and the programming style of the students, while the “Locus 
of Control” factor was observed to have a negative correlation with 
performance in programming. 
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1 INTRODUCTION  
The software development process involves human beings at each 
stage. This necessitates a thorough study of personality traits in the 
software industry. The study of the human psyche in software 
engineering is an interdisciplinary research field focusing on hu-man 
psychology and its impact on software and its development process. 
According to psychological research, emotions and mood deeply 
influence the cognitive abilities and performance of workers, including 
creativity and analytical problem solving [5]. Though the impact of 
human behavior on the software development process is significant, this 
factor has been neglected by researchers and profes-sionals in the field 
of software engineering, only in the last 10 years the topic has been 
receiving increased attention. Due to the over-look of these factors, the 
quality of the process may be lowered, thus affecting the end product [7] 
[11]. The emerging relevance to carry out this kind of study was based 
on the importance to determine whether behavior has a significant 
impact on the working style of a software engineer. This raises the need 
to identify and categorize behavioral drivers and their impact on the 
efficiency of software developers as well as the development process. 
Hence, the study of factors like human intellect, skills, patience, 
discipline, etc. is important as they may have a significant effect on the 
quality of the process and the final product. The important role of these 
human qualities suggest the need for certain desirable behavioral drives 
in software developers and the importance of evaluating the capability of 
software developers. The work considers nine personality traits: patience 
(P), teamwork (T), attention to detail (AD), responsibility and ownership 
(RO), locus of control (LC), communication skills (CS), commitment and 
perseverance (CP), openness to change (OC), and a do-it-now 
approach (DIN). These factors are described in table 1. A questionnaire 
consisting of 100 questions based on these factors is used for the study, 
with questions corresponding to the nine behavioral drivers. Appendix 
discusses the questions. 
 
Software engineering is a discipline dedicated to develop and 
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117 best practices, and models to develop high quality software. The de-  
118 velopment process involves human beings at every stage of the soft-  
119 ware development life cycle (SDLC) and, therefore, human presence  
120 is inevitable in software development. During the process, individ-  
121 uals are assigned different tasks based on their domain knowledge  
122 and capabilities. Several researchers have studied the impact of  
123 personality [1], [3], [2] emotional intelligence [6], attitude and  
124 behavior in the software development process [4], [8]. The most  
125 common instruments used in software psychology are the Myers-  
126 Briggs Type Indicator [9] and the Big-Five model [10]. The intent  
127 of this work is to assess if the human attributes listed in table 1  
128 affect the programming capabilities of individual or not.  
129  
130 2  RESEARCH METHODOLOGY  
131 The methodology is based on gathering data from software engi- 
132 neering students using a survey (refer to the questionnaire in the 
133 Appendix). Additionally, their respective teachers from the univer- 
134 sity were required to assess students on their programming skills 
135 based on their performance in programming lab assignments. The 
136 students were rated on a scale of 1-5 based on the correctness of 
137 their programming logic and coding speed, where ‘5’ corresponds 
138 to highest mark and ‘1’ indicates the lowest mark. 
139  
140 2.1  Objectives 
141 • To study the relationship between the student’s program- 142 
143 
ming skills and the behavioral criteria, i.e., P, T, AD, RO, CS, 
CP, OC, and DIN. 





2.2  Hypothesis 148 
149 • There is a positive correlation between the student’s perfor- 
150 mance and the behavioral drivers, i.e., P, T, AD, RO, CS, CP, 
151 OC, and DIN. 
152 • There is a negative correlation between the student’s perfor- 
153 mance and LC. 
154  
155 2.3  Data Collection  
156 In the present study, software engineering students were surveyed  
157 for personality trait assessment. The survey comprised 100 ques-  
158 tions based on the findings of researchers and psychologists repre-  
159 senting a particular personality trait. A total score was generated by  
160 answering the complete questionnaire. The survey was conducted  
161 online using the Talent Power tool1 in a university environment.  
162 The complete data corresponding to all answered questions was  
163 collected, filtered and cleaned. The final sample size was 100 soft-  
164 ware engineering students. The students were rated on a scale of 1  
165 to 5 in terms of finding an optimized solution for a given program-  
166 ming problem. The scores from the survey and those given by their  
167 respective teachers were compared. SPSS statistical tool was used  
168 for analyzing the data and assessing the correlation between the  
169 personality types and programming skills of software engineering  
170 students. 77% of the subjects were males and 23% were female. Age  
171 was taken as a categorical variable represented by (1): 18-20; (2):  
172   
173 1Talent Power, 2017, available at http://www.talentmanpower.com/ques/main.html 
174 2 
 
21-22; (3): 22+. Schooling was also taken as a categorical value  
represented by (1): convent; (2): government or public; (3): private. 
 
3 RESULTS  
The data gathered from the survey of 100 software engineering 
students was analyzed using SPSS Data Editor Tool. A clustering 
algorithm was used to form groups among a given data set based 
on certain fixed characteristics. The main idea was to define one “k” 
center for each cluster. Through a fixed number of iterations, the 
data set aligns to a respective center point belonging to a cluster. 
We use k-means clustering algorithm defining k=3, because this 
value of k gives the best possible results, i.e., the entire data set is 
divided into non-overlapping values. After nine iterations to cluster 
the data, it was empirically seen that three clusters gave sparse 
values of nine personality traits as compared to other clusters, 
hence the number of clusters was set to three. It can be seen that 
the final clusters are represented by the highest teacher ratings with 
P having the highest value, followed by RO, CS, DIN, AD, T, OC, 
CP, and LC. Likewise, second cluster number corresponds to low 
ratings in programming lab assignments. Subsequently, regression 
analysis was performed. The best possible values of characteristics 
P, T, AD, RO, LC, CS, CP, OC, DIN were predicted. The 
corresponding values of P, T, AD, RO, LC, CS, CP, OC, and DIN, in 
that order, were predicted and are displayed in table 2. According to 
the regression equation used, the values listed above of personality 
characteristics would give the best performance in programming. 
 
4 CONCLUSIONS  
The results demonstrated that P, RO, and CS were the behavioral 
drivers that most directly affected the efficiency of the developer. 
They were followed by, in this order, DIN, AD, T, OC, and CP. The 
next significant factors that had an impact on the competency of a 
developer were the DIN, OC, and AD in this order. LC was found to 
have a negative correlation with teacher ratings. It was observed that 
highly-rated students did not score high on LC. The findings were in 
line with the initial hypotheses. Therefore, regression analy-sis 
helped in predicting the values of dependent variables given the 
values of independent variables. The prediction shows that P was 
observed to be the most important factor for achieving the best skill 
set in programming. Applying the clustering technique showed that a 
majority of students were average in their programming skills. 
Teacher ratings form the cluster centers; three clusters were formed 
with high, average, and low teacher ratings. In this investigation P 
was depicted as the most important behavioral driver required for 
being a competent software developer. And LC was seen to be least 
related to the performance of a software developer. Hence, it can be 
concluded from the study that four of the factors are correlated to 
programming practices, when practiced by an individual, while one of 
the factors has a negative correlation with programming skills. This 
work may benefit education, practice, and research in soft-ware 
psychology. The study highlights individual qualities, which might 
help to improve programming skills and brushing up on some of the 
qualities that directly impact on their grades. Additionally, the 
software industry could gain insights about hiring employees through 
this study. Finally, researchers could use the same study for deeper 
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233    Table 1: Behavioral Components used in the model and their description. 
234     
    
235 Behavioral  Description 
236 
Compo-    
nents    
237 
   
Patience (P)  It is the state of enduring under different circumstances without showing annoyance/anger in a negative way. 





Teamwork (T) It is defined as the ability to work or interact in groups together for their common/mutual benefit, as opposed to working in competition 
240    for selfish benefit. 
241 





Responsibility  Responsibility is the ease with which a person takes lead and shoulders the workload. Ownership is defined by the ability to own 
243 and  Owner-  mistakes, accept them, and work towards their improvement. 
244 ship (RO)    Commitment  Commitment is about keeping up with promises and agreements. Perseverance is sticking to something, independently of the time 
245 
 
and Per-  needed to complete the activity or any unfavorable situation. 
246 severance    
247 (CP)    Attention to  This aspect of human nature deals with completion of the given task while paying extra attention to minute details. 
248 
 
Detail (AD)   
249 Openness to  This quality ensures that a person accepts changes to improve the task, without being egoistic about their own work. 
250 
Change (OC)   
Locus of Con- This factor depicts human perception about the events in their life and the extent to which they believe they can control them. 
251 trol (LC)     
252              
253   
Table 2: Predicted values 5  APPENDIX 254   
255             Sample questions that assess the nine drivers of the model are preseneted 
256 










      I. Patience, 2 out of 6 questions. 
257 
  DIN  3.931  T 3.651 LC  2.889        Q.1. If you had to share a room with a distant cousin for a week: 
258 
            
            
a) You hesitate 3 
259 psychological tests which may help improve the overall quality of b) You Refuse 1 
260 the software.         c) You agree immediately 5          
261 REFERENCES         Q.2. Your friend arrives 45 minutes late for an appointment: 262         II. Good Communication Skills, 3 out of 15 questions. 
             
263 [1] Luiz Fernando Capretz and Faheem Ahmed. 2010.  Making sense of software Q.1. I show genuine interest when people are talking to me, whatever the   
subject or topic may be. 264  development and personality types. IT professional 12, 1 (2010). 
265 [2] Luiz Fernando Capretz, Daniel Varona, and Arif Raza. 2015. Influence of person- Q.2. I look at the feeling behind the words people are using. 
266 
 ality types in software tasks choices. Computers in Human behavior 52 (2015), Q.3. I avoid judging the other person while he is speaking. 
 373–378.         
III. Cooperation with Peers, 3 out of 16 questions. 267 [3] Shirley Cruz, Fabio Silva, and Luiz Capretz. 2015. Forty years of research on 
Q.1. I participate in teams but avoid them when I can. 268  personality in software engineering: A mapping study. Computers in Human 
269 
 Behavior 46 (05 2015). https://doi.org/10.1016/j.chb.2014.12.008 Q.2. When working in a team, I prefer to take up individual assignments. 
[4] Robert Feldt, Lefteris Angelis, Richard Torkar, and Maria Samuelsson. 2010. Links Q.3. I prefer shorter meetings and sometimes find myself drained after meet- 
270  between the personalities, views and attitudes of software engineers. Information ings.   and Software Technology 52 (06 2010), 611–624. https://doi.org/10.1016/j.infsof. 
271 
 
IV. Do It Now Approach, 2 out of 7 questions.  2010.01.001           
272 [5] Daniel Graziotin, Xiaofeng Wang, and Pekka Abrahamsson. 2014. Happy soft- Q.1. I love starting new projects, especially “Impossible” ones? 
273  ware developers solve problems better: psychological measurements in empirical Q.2. I quickly lose interest in a project or job once it is up and running? 
274 
 software engineering. PeerJ 2 (2014), 289.     V. Responsibility and Ownership, 2 out of 9 questions. [6] Makrina Viola Kosti, Robert Feldt, and Lefteris Angelis. 2014. Personality, emo-  
Q.1. I see myself as someone who does a thorough job. 275  tional intelligence and work preferences in software engineering: An empirical 
276 
 study. Information and Software Technology 56, 8 (2014), 973–990. Q.2. I see myself as someone who can be somewhat careless. 
[7] Per Lenberg, Robert Feldt, and Lars Göran Wallgren. 2015. Human Factors Related VI. Commitment and Perseverance, 3 out of 14 questions. 
277  Challenges in Software Engineering: An Industrial Perspective. In Proceedings of Q.1. Regardless of whether I work for myself or someone else, there is no 278  the Eighth International Workshop on Cooperative and Human Aspects of Software  
change in my level of efforts.  [8] Engineering (Florence, Italy) (CHASE ’15). IEEE Press, 43–49. 279 Luis G Martínez, Antonio Rodríguez-Díaz, Guillermo Licea, and Juan R Castro. Q.2. I do not compromise on the quality of whatever work I do. 
             
280  2010. Big five patterns for software engineering roles using an ANFIS learn- Q.3. I usually find myself cramming my lessons. 
281 
 ing approach with RAMSET. In Mexican International Conference on Artificial VII. Attention to Detail, 3 out of 11 questions.  Intelligence. Springer, 428–439.       
282 
       
Q.1. I can describe myself as a person who goes into every details of a [9] Mary H McCaulley. 1998. MBTI® Manual: A guide to the development and use 
283  of the Myers-Briggs Type Indicator®. Mountain View, CA: CCP (1998). project. 
284 [10] Boele Raad. 2000. The Big Five Personality Factors: The psycholexical approach to Q.2. I can describe myself as person who is short and precise. 
285 [11] personality.         Q.3. I just do not notice the little things that other people do. Norsaremah Salleh, Emilia Mendes, and John Grundy. 2014. Investigating the 
VIII. Openness to Change, 2 out of 5 questions. 286  effects of personality traits on pair programming in a higher education setting 
287 
 through a family of experiments. Empirical Software Engineering 19, 3 (2014), Q.1. I see myself as someone who is original, comes up with new ideas. 
 
714–752. 
        Q.2. I see myself as someone who is curious about many different things. 
288 
         
            IX. Locus of Control, 2 out of 12 questions. 
289 
            
            Q.1 Whether or not I get to be a leader depends on my ability. 
290 
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349 Q.2. My life is controlled by accidental happenings.  
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